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1 Introduction
This contribution discusses the potential RAN3 impact for multicast reception in RRC_INACTIVE on the following aspects:
-	MBS Assistance Information
-	Multicast MCCH Configuration over F1
-	Multicast Neighbour Cell List over F1
-	Multicast Session Activation and Deactivation
-	Handover related enhancement.
2 Discussion
2.1 MBS Assistance Information
In RAN3#119, it was agreed that 
-	Support a per UE per MBS session indication from CN to RAN.
In RAN3#119bis-e meeting the definition of the MBS Assistance Information was further discussed, but it is no conclusion. Following SA2’s TR, the MBS assistance information is an optional parameter which express that the UE is preferred to be kept in RRC_CONNECTED state when receiving MBS data. But some companies think the definition put additional requirement on gNB’s implementation e.g., when receives the MBS Assistance Information, gNB may have to keep the UE in RRC_CONNECTED state always. From our view, the MBS Assistance Information should be only for recommendation. The gNB should be able to decide the UE’s RRC state by itself e.g., according to overload and other factors.  A possible compromised way for the definition of the MBS Assistance Information is:
Define the IE as ‘The IE indicates that the UE requires preferential treatment within the multicast group, guaranteeing steady and prompt provision of system resources for data transmission and reception’.
In the stage 2, we add a sentence as ‘when receives MBS assistance information for a multicast session, the NG-RAN node may keep the UE in RRC_CONNECTED state when receiving the related MBS session data of the multicast session’.
The MBS Assistance Information should be only for recommendation and not limit gNB’s implementation.
As agreed by SA2:
-	The AF provides the UE level MBS assistance information as part of MBS subscription data during External Parameter Provisioning procedures as defined in clause 6.4.2 of TS 23.247 [4].
-	The SMF provides the received UE level MBS assistance information to NG-RAN node as part of the PDU session information in N2 SM Info and sent to NG-RAN via AMF.
It would be straight forwards to add a new MBS Assistance Information IE in the MBS Session Setup Request List IE and MBS Session Setup or Modify Request List IE. 
For NG-AP, the new MBS Assistance Information IE is introduced in the MBS Session Setup Request List IE and MBS Session Setup or Modify Request List IE.
Similarly, the new MBS Assistance Information IE should be added in the Xn-AP MBS Session Information List IE for Xn handover and UE Context Retrieval. 
For Xn-AP, the new MBS Assistance Information IE is introduced in the MBS Session Information List IE for Xn handover and UE Context Retrieval.
2.2 Multicast MCCH Configuration over F1
In RAN2#121 meeting, it was agreed that:
-	We introduce a new MCCH logical channel for multicast in INACTIVE (different from broadcast MCCH)
-	Multicast MCCH configuration is provided via new SIB. 
 Similar with broadcast, the MCCH configuration and MCCH content should be generated by gNB-DU and send it to UE directly to UE by gNB-DU. Since both RRC_INACTIVE and RRC_CONNECTED UEs are supported, the gNB-CU needs to indicates whether MCCH is used for a multicast session. For example, when there is no RRC_INACTIVE UEs for multicast reception, the gNB-CU should indicate the gNB-DU for stopping broadcast the multicast session by multicast MCCH. And if the gNB-CU decides to send a UE into RRC_INACTIVE state for multicast session, but the multicast session is not started in multicast MCCH, the gNB-CU needs to indicates the gNB-DU for starting to broadcast the multicast session in multicast MCCH. A simple way is to introduce ‘multicast MCCH indication’ codepoints ‘start’ and ‘stop’ in the MULTICAST CONTEXT SETUP REQUEST and MULTICAST CONTEXT MODIFICATION REQUEST for a multicast MRB.
Introduce a ‘multicast MCCH indication’ indication with codepoints ‘start’ and ‘stop’ in the F1-AP MULTICAST CONTEXT SETUP REQUEST and MULTICAST CONTEXT MODIFICATION REQUEST message for a multicast MRB.
Additionally, similar with broadcast, a Multicast CU to DU RRC Information should also be provided from the gNB-CU to the gNB-DU, which at least includes the PDCP configuration of the MRB.
Introduce a Multicast CU to DU RRC Information which at least includes the PDCP configuration of a MRB in the F1-AP MULTICAST CONTEXT SETUP REQUEST and MULTICAST CONTEXT MODIFICATION REQUEST message for a multicast MRB.
2.3 Multicast Neighbour Cell List 
In Rel-17, the MBS-NeighbourCellList IE is introduced for indicating a list of neighbour cells where ongoing MBS sessions provided via broadcast MRB in the current cell are also provided. This allows the UE, e.g. to request unicast reception of the service before moving to a cell not providing the MBS broadcast service(s) using PTM transmission. Different with broadcast, the multicast transmission status in a neighbour cell may include:
-	multicast session is not provided by the neighbour cell either by PTM transmission or PTP transmission, e.g., the neighbour cell is out of multicast area;
-	the multicast session is supported by the neighbour cell but PTM transmission has not been started e.g. it is the first UE moves to the cell for the multicast reception or only PTP transmission is used for a small group of UEs.
For the first case, same with broadcast, the UE may need to request unicast reception of the multicast service before moving to the neighbour cell. For the second case, since the PTM configuration is not provided by MCCH, the UE may need prepare to resume to RRC_CONNECTED state when cell reselection to the neighbour cell.
But whether and how to support multicast neighbour cell list is still under discussion in RAN2. RAN3 should wait for RAN2’s progress on detailed information of multicast NCL in F1-AP.
For Xn-AP, RAN3 agreed that XnAP signalling for exchange of neighbour cells’ PTM configuration is not supported.
Multicast NCL may be needed in F1-AP sending from gNB-CU to gNB-DU (pending to RAN2’s discussion). FFS on the detailed content of multicast NCL.
2.4 Multicast Session Activation and Deactivation
There are two options for notification the MC session activation for a UE in RRC_INACTIVE state:
-	Option 1: Group paging is used for informing MC session activation (as above solution 2).
-	Option 2: MCCH is used for informing MC session activation.
In Rel-17, when receiving group paging, all UEs that are interested in the multicast session shall enter RRC_CONECTED state for the multicast reception. From backwards compatibility’s point view, the Rel-18 UE that is are interested in the multicast session shall enter RRC_CONECTED state for the multicast reception when receiving the legacy group paging. In order to avoid all related UEs returning into RRC_CONNECTED state in Rel-18, the group paging needs to be enhanced anyway.  Furthermore, using MCCH for MC session activation has following drawback:
-	MCCH is usually common for all UEs. It needs additional efforts for informing partial of UEs or a specific UE to stay in RRC_INACTIVE state for MC session activation. 
-	Using MCCH may cause RACH congestion due to many UEs acquires MCCH and may returns to RRC_CONNECTES state simultaneously.
The down selection of options is still under discussion in RAN2. But option 1 is more likely to be down selected in RAN2. If option 1 is adopted, potential RAN3 impact is foreseen, i.e., add one more indication in group paging message over Xn-AP and F1-AP.
Furthermore, it would be better that NW has the flexibility to indicate that UE can stay in RRC_INACTIVE for receiving a multicast Session or enter RRC_CONNECTED for receiving an MBS Session. NW can indicate that UE stays in RRC_INACTIVE or enters RRC_CONNECTED for receiving a multicast session in group paging in case of MBS session activation or MBS data arrival after MBS session activation.
Xn-AP and F1-AP Group Paging may need to be enhanced for multicast session activation for RRC_INACTIVE UEs (pending to RAN2’s discussion).
Regarding informing multicast session deactivation, there are following options are under discussion in RAN2:
-	Option 1. PTM config availability in MCCH. No explicit indication is needed, but notify UE via the removal of PTM configuration of the multicast service. 
-	Option 2. Group paging. An indication in Paging message to indicate UE to start/stop monitoring G-RNTI upon session deactivation or temporarily no data.
-	Option 3. Enhanced MCCH. Notification of start/stop monitoring is added to the multicast MCCH for better reliability, i.e., UE might miss the group paging while network is not aware.
-	Option 4. A new MAC CE. Upon the reception of the deactivation MAC CE, the UE suspends the corresponding PTM configuration (e.g. stop GC-PDCCH monitoring). 
-	Option 5. DCI. It is stated that compared with MAC CE, DCI indication have lower latency and less overhead, which has been used for the broadcast MCCH change notification.
It seems only option 2 has impact on RAN3. It would be better to wait for RAN2’s progress first.
How to inform multicast session deactivation for a RRC_INACTIVE UE is pending to RAN2’s discussion.
2.5 Handover related enhancement
Some companies proposes when target cell is congested and UE has only multicast session ongoing, the target gNB can build handover command directly moving the UE to RRC_INACTIVE and providing the PTM configuration. However, we think that in this case it is more proper for the source gNB directly sends the UE to RRC_INACTIVE in the source cell if there is no suitable cell for handover. And RAN2 also agreed that when network configures UE to receive multicast in INACTIVE state, RRCRelease message with suspendconfig can be used to deliver the PTM configuration. Other dedicated RRC messages will not be used to provide PTM configuration for MBS multicast for INACTIVE. This means that such enhancement is not aligned with RAN2’s agreement.
Enhancements related handover for multicast reception in RRC_INACTIVE is not needed.
3	Conclusion
This contribution discusses the potential RAN3 impact for multicast reception in RRC_INACTIVE. And we propose
1. The MBS Assistance Information should be only for recommendation and not limit gNB’s implementation.
1. For NG-AP, the new MBS Assistance Information IE is introduced in the MBS Session Setup Request List IE and MBS Session Setup or Modify Request List IE.
1. For Xn-AP, the new MBS Assistance Information IE is introduced in the MBS Session Information List IE for Xn handover and UE Context Retrieval.
1. Introduce a ‘multicast MCCH indication’ indication with codepoints ‘start’ and ‘stop’ in the F1-AP MULTICAST CONTEXT SETUP REQUEST and MULTICAST CONTEXT MODIFICATION REQUEST message for a multicast MRB.
1. Introduce a Multicast CU to DU RRC Information which at least includes the PDCP configuration of a MRB in the F1-AP MULTICAST CONTEXT SETUP REQUEST and MULTICAST CONTEXT MODIFICATION REQUEST message for a multicast MRB.
1. Multicast NCL may be needed in F1-AP sending from gNB-CU to gNB-DU (pending to RAN2’s discussion). FFS on the detailed content of multicast NCL.
1. Xn-AP and F1-AP Group Paging may need to be enhanced for multicast session activation for RRC_INACTIVE UEs (pending to RAN2’s discussion).
1. How to inform multicast session deactivation for a RRC_INACTIVE UE is pending to RAN2’s discussion.
1. Enhancements related handover for multicast reception in RRC_INACTIVE is not needed.
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